Introduction and objectives: Percutaneous nephrolithotomy represent the main indication for patients with kidney stones, even in the presence of various comorbidities. In our clinic open surgery for this pathology is less than 0.5% of allprocedures for renal stones. The objective of this paper is to assess the safety and efficacy of this procedure in patients over 70 years. Material and methods: A retrospective study was performed for a period of 16 years (1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012). A totally of 323 patients entered in this study (162 women, 161 men), aged over 70 and with renal stones They were treated endoscopically by percutaneous nephrolithtomy or anterograde ureteroscopy. 85 patients (26.31%) had comorbidities that were preoperatively diagnosed and treated where necessary. Results: Overall status of "stone free" at the end of surgery was present in 263 patients (81.42%). 60 patients (18.58%) had residual fragments. Residual stones were solved by a new percutaneuos nephrolithtomy session, spontaneous elimination or extracorporeal shock wave lithotripsy. The most common complications were bleeding and infection. We had no deaths. No hemostasis nephrectomy was necessary. Conclusions: Recognized preoperative comorbidities do not represent risk factors in elderly patients, but it requires a rigorous evaluation in the preoperative period. The number, size and complexity of stones directly influences the state "stone free" at the end of surgery.
Introduction
The treatment of kidney stones in the elderly patients is an actual problem due to the aging of the population. The incidence of the renal stones in elderly population is above 10% and the male/female ratio is greater than 2 [1] [2] [3] .
The therapy of lithiasis pathology experienced a change of strategies by the appearance of endoscopic techniques. The majority of small stones can be eliminated spontaneously, others are treated by extracorporeal lithotripsy (ESWL) [4] . For those that can not be solved, the endoscopic techniques are the solution, the open technique is applied only exceptionally. The laparoscopic techniques and especially flexible ureteroscopy reduce the number of percutaneous nephrolitotomy (PCNL). However PCNL therapy remains the gold standard techniques for kidney stones. Even if the risks of anesthesia for PCNL are higher in elderly patients over 70 years, percutaneous nephrolithotomy is still needed for complex or not complicated urolithiasis [5] .
In our clinic the open surgery for this condition represent less than 0.5% of all surgeries for kidney stones.
Material and methods
We performed a retrospective study over a period of 16 years (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) ) that included a total of 323 patients (162 women, 161 men), aged over 70 years, with renouretheral stones. Staghorn stones were found in a total of 55 patients. Uretheral stones were found in 38 patients and were resolved after push back.
Preoperative antibiotic treatment was indicated in patients who presented positive urine cultures (83 patients).
In this group of patients we administrated prophylactic preoperative antibiotics for 24-48 h. For all patients was performed spinal anesthesia and stone extraction was performed by nephroscopic percutaneous approach. We performed ultrasonic or pneumatic fragmentation followed by fragments extraction trought the nephroscope sheath or Amplatz sheath for larger fragments.
We performed internal uretheral drainage for patients with uretheral stones, but also for patients who presented a lumbar fistula more than 72 hours after the suppression of the nephrostomia. Uretheral drainage was maintained between 4 and 6 weeks.
Postoperative ultrasound examination was performed in all patients within 48 hours after surgery before nephrostomy suppression. Percutaneous nephrostomy was suppressed at 48 hours, except in cases when debloating of nephrostomy tube was followed by bleeding at nephrostomy level (24 patients). In these cases nephrostomy extraction was performed between 48 and 96 hours postoperatively. Follow up was performed at 3 months postoperative. This consisted of abdominal ultrasound, urine examination, renal radiography.
A patient was considered to be cured if the control of three months showed no residual fragments ("stone free") and analysis of the urine was normal.
Results
A total of 263 patients (81.42%) were considered "stone free" at the end of treatment. The "stone free" was not influenced by patient age, but it was influenced by the volume and complexity of the stone. The only comorbidity that represented technical problems was the bilateral hip arthrosis. We did not notice any influence of the this comorbidity on the outcome of "stone free" in these patients.
A total of 13 patients have urinary fistulae after nephrostomy extraction. In 3 patients the urinary fistulae was resolved spontaneously, but for 10 patients we inserted internal uretheral drainage. The most important complications were represented by fever and bleeding.
The urinary infection, manifested by febrile climbing was seen in 170 patients (52.63%). Of these 47 had positive urine cultures before the endoscopic intervention. The most common bacteria in preoperative urine cultures were Escherichia coli (28.11%) and Pseudomonas (21.13%). There was no correlation between febrile episodes of patients and "stone free" status after surgery, or performed at 3 months.
Postoperatively, 78 patients were infected (24.14%). In our experience postoperative urinary infection is closely related to the early suppression of the nephrostomy tube, the number of nephrostomy tracks and number of operatory sessions. No sepsis status was found.
Bleeding was seen in 22 patients (6.81%). Out of this in 20 patients the bleeding appeared during or immediately after the surgery and in 2 cases at 48 hours after the removal of nephrostomy. Bleeding was solved with the nephrostomy balloon, blood transfusions and plasma. We did not performe hemostatic nephrectomy in this group of patients. No deaths were registered.
Discussion
Percutaneous nephrolithotomy for renal stones over 2 cm diameter remains a "gold standard" technique. For unique stones under 2 cm ESWL or flexible ureteroscopy is the first-line therapy [1, 6] . Preexisting comorbidities in patients over 70 years had no influence on operative techniques, postoperative outcomes or complications in the conditions in which they were recogniyzed and treated preoperatively. There were no cases of contraindication of the surgical therapy because of these comorbidities. In the presence of comorbidities, old age, the success of the intervention in this group of patients is directly related to the operative time. For this reason, unique stones were extracted through nephroscope or 28 and 30 Ch Amplatz sheath, processes that increase the rate of "stone-free" status in these patients [7, 8] . Besides reducing operative time, the Amplatz sheaths reduce the risk irrigation fluid absorption (decreased pressure) and bleeding. Sheath's diameter is considered by some authors as an additional factor that may influence the bleeding, but does not influence the appropriate parenchymal distruction [9, 10] . In our study, usage 28 or 30 Ch Amplatz sheaths did not increase the incidence of bleeding in elderly patients, with no influence in renal function [11] .
In our observation, the duration of nephrostomy drainage tube directly influences the incidence of postoperative urinary infection. This influence directly the number of hospitalization days after surgery. A longer maintenance of this tube is indicated in patients with residual fragments that must be extracted in another surgical session by this preexisting path or, if not possible, by creating a new nephrostomy path. In this case the solution of ESWL sessions for the remaining fragment is welcomed. The rate of "stone free" at the end of surgery was 81.42%. The percentage of patients "stone free"after PCNL is certainly influenced by the existence of a single initial stone and the possibility to extract it intact by Amplatz sheath, or directly through the nephrostomy paths. Conclusions 1. Present comorbidities in patients over 70 years is not a particular risk factor for percutaneous nephrolithotomy, if this conditions are recognized and treated preoperatively. 2. Associated comorbidities not alter the rate of "stone free" post PCNL. 3. The number, size and complexity of the stones directly influence the "stone free" status at the end of the intervention. 4. Tehnically the PCNL in elderly patients is not a complicated intervention and it can be repeated without particular risks, in relation to the biological status of the patient. 5. The risk of bleeding or infection do not increase in patients over 70 years.
